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Abstract (Basic): JP 11345758 A 

NOVELTY - The raw material molecule or atom is irradiated on the 
surface of substrate (7) during irradiation of phase modulated light 
beam. The super fine pattern is formed by moving 2D interference image 
on the substrate surface parallelly. The raw material molecule or atom 
is made to react with selected position of super fine pattern. 

USE - For forming periodic 2D super fine pattern on substrate for 
manufacture of IC. 

ADVANTAGE - Enables easy formation of 2D super fine pattern of 
request shape having periodic sequence, by facilitating selective 
etching of substrate. DESCRIPTION OF DRAWING(S) - The figure shows 
explanatory drawing of super fine pattern manufacturing apparatus. (7) 
Substrate. 
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[Problems to be Solved by the Invention] 

In substrate surface cycle is arranged lumping together 
ultrafine pattern of the shape of option which in 2 dimensional 
with satisfactory precision, offer method which it produces. 

[Means to Solve the Problems] 

While while modulation doing respective phase individually 
fromdirection of plural, irradiating any of coherent irradiated 
light, laser light or the coherent electron beam to surface of 
substrate 7, moving 2 dimensional interference imageswhich 
imaging are done in parallel in surface of substrate 7 
anddrawing ultrafine pattern, in irradiating starting material 
molecule or starting material atom to surface of substrate 7 
simultaneously depending, Above-mentioned starting material 
molecule or starting material atom reacting in position of 
theabove-mentioned ultrafme pattern, selectively material 
which becomes those whichit tries to accumulate. 



Claims 

im^ 1] 

U>h^i:m^=-e-A(DLN-r4r*N$^lit(D:^|fi]AN 



[Claim(s)] 
[Claim 1] 

While while modulation doing respective phase individually 
fromdirection of plural, irradiating any of coherent irradiated 
light, laser light or the coherent electron beam to substrate 
surface, moving 2 dimensional interference images which 
imaging are done in parallel on above-mentioned substrate 
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surface and drawing the ultrafine pattern, in irradiating 
starting material molecule or starting material atom to 
above-mentioned substrate surface simultaneously depending. 
Above-mentioned starting material molecule or starting 
material atom reacting in position of theabove-mentioned 
ultrafine pattern, material which becomes selectively 
isaccumulated arrayed manufacturing methodo of ultrafine 
pattern which in 2 dimensional which aremade feature cycle 
is arranged 

[Claim 2] 

In while modulation doing respective phase individually 
fromdirection of plural, irradiating any of coherent irradiated 
lights laser light or the coherent electron beam to substrate 
surface, moving 2 dimensional interference images which 
imaging are done in parallel on above-mentioned substrate 
surface and drawing the ultrafine pattern depending, arrayed 
manufacturing methodo of ultrafine pattern which in 2 
dimensional which etching do selectively substrate material 
with position of above-mentioned ultrafine pattern and make 
feature cycle is arranged 

[Claim 3] 

While while modulation doing respective phase individually 
fromdirection of plural, irradiating any of coherent irradiated 
lights laser light or the coherent electron beam to substrate 
surface, moving 2 dimensional interference images which 
imaging are done in parallel on above-mentioned substrate 
surface and drawing the ultrafine pattern, in irradiating gas 
which possesses reactivity simultaneously to 
above-mentioned substrate surface depending, arrayed 
manufacturing methodo of ultrafine pattern which in 2 
dimensional which etching do selectively substrate material 
with position of above-mentioned ultrafine pattern and make 
feature cycle is arranged 

[Claim 4] 

In coating fabric after doing resist material, coherent 
irradiated lights laser light or the coherent while modulation 
doing respective phase individually fromdirection of plural, 
irradiating any of electron beam to the substrate surface on 
substrate, moving 2 dimensional interference images which 
imaging are done in parallel on above-mentioned substrate 
surface and drawing the ultrafine pattern depending, resist 
material of position of above-mentioned ultrafine pattern 
selectively isexposed, resist material of any of exposed part or 
unexposed part is removedcontinuously, with development 
arrayed manufacturing methodo of ultrafine pattern which in 
2 dimensional which are made feature cycle is arranged 

[Claim 5] 

After covering surface of substrate with easy resist material 
ofevaporation such as arsenic^ selenium^ sulfur, coherent 
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Specification 

[0001] 



[0002] 

[«£*<Dftffi] 

fc*. *«^Cl^ra3!)tA^A^^^:t^5|Bl«^*<fc 

[0003] 

[0004] 
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in while modulation doing therespective phase individually 
from direction of plural, irradiating any of irradiated lights 
laser light or coherent electron beam to substrate surface, 
moving 2 dimensional interference images which imaging are 
done in parallel on theabove-mentioned substrate surface and 
drawing ultrafine pattern depending, resist material of 
position of above-mentioned ultrafine pattern selectively 
isremoved arrayed manufacturing methodo of ultrafine 
pattern which in 2 dimensional which are madefeature cycle 
is arranged 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention cycle is arranged is something regarding 
arrayed manufacturing method of ultrafine pattern which in 2 
dimensional. 

[0002] 

[Prior Art] 

On substrate fact that ultrafine pattern of atomic level which 
in 2 dimensional the cycle is arranged is formed is essential in 
order to actualize the integrated circuit of next generation 
which installs atomic level device. 

In order to form ultrafine pattern of today ^ nanometer size, 
method which the drawing is done directly making use of 
electron beam is widely used. 

If this method is used to limit, microscopic patterning of 10 

nanometer extent is possible. 

But, scan doing electron beam, in order to do one-by-one 
drawing, there is a problem that time is required very. 

[0003] 

Changing into lidiography which uses conventional light, also 
lithography whichutilizes X-ray is proposed. 

This method because it is a bundle exposure, solves timely 
problem, butbecause it is a copying technology, precision of 
pattern being mask ,there is a problem that constraint is done. 

[0004] 

In addition, method etc which grows selectively on facet 
aspectwhich was formed method which utilizes atom step 
which is formed to crystal surface which inclines barely and 
making use of mask pattern it isproposed, but there is a 
problem that position of atomic level and it isnot possible, to 
decide size accurately, in addition, cannot form shape of 
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Option. 
[0005] 

Furthermore, method which atom operates making use of 
probe of scanning tunneling microscope and atomic force 

microscope and processes is proposed. 

If this method is used, correct processing with atomic level is 
possible,but by comparison with electron beam exposure 
method productivity is much low, it is a problem. 

[0006] 

[Problems to be Solved by the Invention] 

As for this invention being something which can be made in 
order to solveabove-mentioned problem, in substrate surface 
lumping together ultrafine pattern of shape of option which 
cycle it arranges in 2 dimensional with the satisfactory 
precision, it offers arrayed manufacturing method of ultrafine 
pattern which it produces ithas made objective. 

[0007] 

[Means to Solve the Problems] 

In order to solve above-mentioned problem, while arrayed 
manufacturing method of the ultrafine pattern of Claim 1 of 
this invention, while modulation doing respective phase 
individually from direction of plural, irradiating any of 
coherent irradiated lights laser light or coherent electron 
beam (Below, generic doing these 3 kinds, it calls coherent 
beam, is. ) to substrate surface, moving 2 dimensional 
interferenceimages which imaging are done in parallel on 
above-mentioned substrate surface and drawing ultrafine 
pattern, Above-mentioned starting material molecule or 
starting material atom reacting in position of 
theabove-mentioned ultrafine pattern by irradiating starting 
material molecule or starting material atom to 
theabove-mentioned substrate surface simultaneously, 
material which becomes the selectively is accumulated has 
made feature. 

[0008] 

With namely, this invention, 2 dimensional interference 
images and starting material atom^ starting material 
molecule of coherent beam accumulation reaction is utilized 
directly with interaction . 

First, 2 dimensional interference images imaging are done by 
on theabove-mentioned substrate irradiating coherent beam 
from direction of the plural. 

As for this, lumping together in position of point of plural 
which in 2 dimensional which form interference image cycle 
isarranged, coherent beam is irradiated means . 
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If wavelength of coherent beam is made small to atomic level, 
cycle ofarrangement of point of above-mentioned plural is 
made small to atomic level, it is possible , at same time, can 
give the satisfactory precision it is possible . 

[0009] 

Next, cycle is arranged position of point of plural whichis 
moved simultaneously in parallel in 2 dimensional which 
form 2 dimensional interference images phase of coherent 
beam which is irradiated fromeach direction of plural 
individually by modulation doing. 

In this way, cycle is arranged ultrafine pattern of desired 
shape which isdrawn simultaneously in 2 dimensional, it is 
possible . 

[0010] 

As description above, while moving 2 dimensional 
interference images which imaging are done in parallel on 
substrate surface, substrate surface extensively, itirradiates 
starting material molecule or starting material atom 
simultaneously. 

With starting material molecule or starting material atom 
alone accumulation does not occur. When assist of coherent 
beam is received, as accumulation occurs, when condition of 
system was arranged, above-mentioned starting material 
molecule or the starting material atom reacting in position of 
ultrafme pattern which in 2 dimensional cycle isarranged 
material which becomes can be accumulated simultaneously. 

[0011] 

In arrayed manufacturing method of ultrafme pattern of Claim 
2 of this invention, while modulation doing respective phase 
individually from direction of plural,irradiating any of 
coherent irradiated lights laser light or coherent electron 
beam to substrate surface, moving 2 dimensional interference 
images which imaging are done in parallel on 
theabove-mentioned substrate surface and drawing ultrafine 
pattern depending, selectively substrate material etching is 
done with position of above-mentioned ultrafme pattern, it 
has made feature. 

[0012] 

By only irradiating irradiated light or other coherent beam to 
namely, substrate surface etching when it ispossible substrate 
material, because etching is possible substrate material of the 
position of each point which forms 2 dimensional interference 
images 2 dimensional interference images of coherent beam 
by imaging doing on substrate surface,simultaneously, 
position of 2 dimensional interference images 
movingsimultaneously, in parallel when ultrafme pattern is 
drawn, As result, cycle etching is possible substrate material 
of position ofeach ultrafine pattern which is arranged 
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[0016] 



simultaneously. 

Furthermore, etching of substrate material, when etching it 
does substrate material itself not only, when etching it does 
film which was formed to the substrate surface, we include in 
this specification. 

[0013] 

While arrayed manufacturing method of ultrafme pattern of 
Claim 3 of this invention, while the modulation doing 
respective phase individually from direction of the plural, 
irradiating any of coherent irradiated lights laser light or 
coherent electron beam to substrate surface,moving 2 
dimensional interference images which imaging are done 
inparallel on above-mentioned substrate surface and drawing 
uitrafine pattern, It is something which etching does 
selectively substrate material with position of 
theabove-mentioned ultrafme pattern by irradiating gas which 
possesses the reactivity simultaneously to above-mentioned 
substrate surface, makesfeature. 

[0014] 

With gas alone which possesses namely, reactivity as for 
etching of substrate material it does not occur. When assist of 
coherent beam is received, as etching occurs, when the 
condition of system was arranged, because etching is possible 
substrate material of position of each point which forms 2 
dimensional interference images of coherent beam 
simultaneously, position of each point which forms 2 
dimensional interference images moving simultaneously, in 
parallel when ultrafine pattern is drawn, as result, etching is 
possible substrate material of position of each ultrafine pattern 
simultaneously. 

[0015] 

In arrayed manufacturing method of ultrafine pattern of Claim 
4 of this invention, coating fabric after doing resist material, 
coherent irradiated lights laser light or coherent while the 
modulation doing respective phase individually from direction 
of the plural, irradiating any of electron beam to substrate 
surface on substrate,moving 2 dimensional interference 
images which imaging are done inparallel on 
above-mentioned substrate surface and drawing ultrafine 
pattern depending, resist material of position of 
above-mentioned ultrafine pattern selectively isexposed, resist 
material of any of exposed part or unexposed part is 
removedis something which is made feature continuously, 
withdevelopment 

[0016] 

When resist material can be exposed by irradiating coherent 
beam on resist material which coating fabric is done on 
namely, substrate, because resist material of the position of 
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above-mentioned ultrafine pattern can be exposed 
simultaneously 2 dimensional interference images of coherent 
beam by imaging doing on the substrate surface, Moving 
position of each point which forms 2 dimensional interference 
imagessimultaneously, in parallel when you draw ultrafine 
pattern, cycle it canexpose resist material of position of each 
ultrafine pattern which it arrangessimultaneously as result. 

[0017] 

arrayed manufacturing method of ultrafine pattern of Claim 5 
of this invention, after covering the surface of substrate with 
easy resist material of evaporation such as arsenic ^ 
selenium^ sulfur,coherent irradiated lights laser light or 
coherent while modulation doing respective phase 
individually from direction of plural, irradiates any of electron 
beam to substrate surface. Moving 2 dimensional interference 
images which imaging are done inparallel on 
above-mentioned substrate surface, selectively it removes 
resist material of position of above-mentioned ultrafine 
pattern it is something which is made feature by drawing 
ultrafine pattern. 

[0018] 

Because resist material of position of each point which resist 
material canevaporate but when is possible by irradiating 
coherent beam on easy resist material of evaporation which 
covers on namely, substrate, 2 dimensional interference 
images of coherent beam by imaging doing on substrate 
surface, 2 dimensional interference images forms it can 
evaporate simultaneously. Moving position of each point 
which forms 2 dimensional interference 
imagessimultaneously, in parallel when you draw ultrafine 
pattern, cycle the resist material of position of each ultrafine 
pattern which it arranges it can evaporatesimultaneously as 
result. 

[0019] 

[Embodiment of the Invention] 

Below, form of execution of this invention based on the 
drawing is explained. 

production equipment of ultrafine pattern which is used for 
Figure 1 with this embodiment isshown. 

This equipment, coherent beam supply apparatus 1 . gas 
supply device 2, is formed from substrate exchange chamber 
3 and reaction chamber 4. 

coherent beam supply apparatus 1, being something which 
supplies coherent beam to reaction chamber 4, withexample 
of Figure 1, coherent irradiated light which is discharged from 
synchrotron irradiated light light source 5 the 
monochromation after doing, has reached point where it 
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supplies to the reaction chamber 4 depending upon filter 6 . 

Furthermore, when laser light and electron beam you use, as 
coherent beam the coherent beam supply apparatus is formed 
making use of respective laser light sotirce and electron beam 
source. 

[0020] 

gas supply device 2 is something which supplies starting 
material gas and etching gas to reaction chamber 4. 

substrate exchange chamber 3, without tearing vacuum of 
reaction chamber 4, is provided inorder to carry substrate 7 to 
reaction chamber 4. 

It is separated reaction chamber 4 and substrate exchange 
chamber 3 by gate valve 8 , in addition, the substrate 
exchange chamber 3 and reaction chamber 4, respective 
independent vacuum pumping device it has 9 and 1 0. 

[0021] 

As for reaction chamber 4, regular vacuum is maintained by 
vacuum pumping device 1 0. 

substrate 7 is mounted on substrate holder 1 1 in inside 
reaction chamber 4. 

With example of Figure 1, substrate heater 12 being installed 
in bottom of substrate holder 1 1, according to need, 
substrate 7 is heated. 

Furthermore, irradiating infrared light etc instead of providing 
substrate heater 12,from position which leaves from substrate 
holder 1 1 , it is possible to heat. 

starting material gas or etching gas which from gas supply 
device 2 is supplied to the reaction chamber 4 is designed in 
such a way that from gas nozzle 13 it is irradiatedto substrate 
7. 

[0022] 

irradiated light which is introduced into reaction chamber 4 
with example of the Figure 1, is divided into 4 making use of 
half mirror 14 to 16. 

irradiated light of 4 it is divided modulation is done phase 
with therespective phase modulator 17 to 20 , furthermore, 
through mirror 21 to 24, from 4 directions isirradiated to 
substrate 7. 

In addition, in order to change direction of irradiated light, 
mirror 25 to 27 is arranged. 

If direction which irradiates irradiated light to substrate 7 is 
fixedalways, as for half mirror 14 to 16. phase modulator 1 7 
to 20. mirror 2 1 to 27 reaction chamber 4 being to be a 
position of outside , itdoes not become inconvenient 
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[0023] 

Here, phase modulator 17 to 20 is installed respectively 
vis-a-vis irradiated light of 4directions, but 1 direction among 
4 directions can abbreviate the phase modulator. 

In addition, if number of directions which irradiate irradiated 
light to substrate 7 is 3 directions or more according to 
structure of 2 dimensional interference images which imaging 
you want to do, when it is good inaddition to 4 directions, it is 
other than 4 directions, half mirror^ phase modulator and 
mirror of suitable number are arranged according to number 
ofdirections. 

[0024] 

On for example above-mentioned substrate 7 irradiating 
irradiated light from 4directions, when imaging it does 2 
dimensional interference images like Figure 2 which 
possesses structure of square lattice, as shown in Figure 3, 
these 4 direction Ato D are set in order to become the angle 
spacing of 90 deg considered as upward direction. 

In addition, tilt angle inside perpendicular surface of 
irradiated light of 4 directionsmakes equal mutually, value of 
tilt angle inside this perpendicular surface is set,wave length 
of irradiated light cycle which it should producecorresponding 
to cycle spacing of ultrafine pattern which is arranged. 

[0025] 

In addition, on above-mentioned substrate 7 irradiating 
irradiated light from 3directions, when imaging it does 2 
dimensional interference images like Figure 4 which 
possesses structure of hexagonal lattice, as shown in the 
Figure 5, these 3 direction Eto G are set in order to become 
angle spacing ofl20 deg considered as upward direction. 

In addition, tilt angle inside perpendicular surface of 
irradiated light of 3 directionsmakes equal mutually, value of 
tilt angle inside this perpendicular surface is set,wave length 
of irradiated light cycle which it should producecorresponding 
to cycle spacing of ultrafine pattem which is arranged. 

[0026] 

Regarding to this invention, imaging it does on substrate 7 
and structure which possible 2 dimensional interference 
images have is notlimited in above-mentioned square lattice 
and hexagonal lattice. 

Number of directions which irradiate irradiated light, 2 
dimensional interference images which possess cycle 
structure of option by changing tilt angle inside angle 
spacing^ perpendicular surface which was seen from upward 
direction, imaging are done, it is possible . 
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[0027] 

Case it moves to X direction of Figure 2 in parallel 2 
dimensional interference images which possess structure of 
square lattice^ when(initial stage ) phase;th of irradiated light 
of A direction of Figure 3 <sub>A itdecreases, 
simultaneously, (initial stage ) phase;th of irradiated light of B 
direction <sub>B it increases. 

In addition, case it moves to Y direction of Figure 2 inparallel 

2 dimensional interference images, when (initial stage ) 
phase;th of the irradiated light of C direction <sub>C it 
decreases, simultaneously, (initial stage ) phase;th of 
irradiated light of D direction <sub>D it increases. 

distance of parallelism movement of respective direction 
isproportionate to change in amount of phase and in order just 
distance L which has been drawn interference image in Figure 
2 to move inparallel, if phase 2;pi should have changed. 

[0028] 

In example of Figure 2 and Figure 3, wave of 4 respectively 
in position of (x,y ) of surface of substrate 7, 
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[0029] 



0 A (x,y)= <l> B (x,y)= <t> c (x,y)= 0 d (x,y>=0 
2 



It possesses phase. 

However, with k=2;pi /L, the;th <sub>A ^ the;th<sub>B ^ 
the;th<sub>C ^ the;th <sub>D is value which is controlled 
with phase modulator . 

[0029] 

In this case, the;ph <sub>A (x,y ) to;ph <sub>D (x,y ) to be 
equalmutually, for example 

;ph <sub>A (x,y ) =;ph <sub>B (x,y ) =;ph <sub>C (x,y ) 
=;ph<sub>D(x,y) = 0 2 

If so it is, wave of 4 to strengthen, forms interferenceimage. 
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li,±iBls2SCJ:y. 

kx+0A=-l«+0B=ky+0c=-ky+0D=O 3 



Therefore, in order to form interference image with position 
ofl[x,y ), description above from 1 and 2 types, 

kx+;th <sub>A =-kx+;th <sub>B =ky+;th <sub>C ^ky+;th 
<sub>D =0 3 

In order with to become, when if the;th <sub>A to the;th 
<sub>D shouldhave been decided, 3 equations solves. 
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[0030] 

fiffl^i)ll§§;!)<3 0(D^a^y#ltbttTl^^)^i^ 

mX\ts A :^fS]<7)jfi(7){i« 0 A ^ ^Pi^-f. B 

§ii^.±tB2^lzfclNT. 0A(x,yH)<!:^i:-5i: 
(±llb^j:i^A<. 0A (x,y>=0B (x,y)=0c (x,y)=0 
D (x,y). y , ±ta 3 jC+CD kx+ 0 a =-kx+ 0 a 
=ky+0c =-ky+0D l±fi?<Ci:A<Tr^. ^-CDfi? 



li' It is good. 
[0030] 

Like for example Figure 6, phase;th of A direction to D 
direction <sub>A to by modulation doing the;th <sub>D , like 
Figure 7 cycle ultrafine pattern P of rectangle which is 
arranged is acquired. 

phase modulator sees 3 and when it is installed, but 
parallelism movement of X direction and Y direction of 2 
dimensional interference images ispossible, change of phase 
of inadiated light of 3 directions where the phase modulator is 
installed doing, one becomes more complicated. 

phase;th of wave of for example A direction <sub>A when 
modulation doesnot do, phase ;th of B direction to D direction 
<sub>B to the modulation does the;th <sub>D , the;ph 
<sub>A (x,y ) becomes with = 0 with isnot limited in 
above-mentioned 2 formulas. The;ph <sub>A (x,y ) =;ph 
<sub>B (x,y ) =;ph <sub>C (x,y ) =;ph <sub>D (x,y ), in 
other words, kx+;th in above-mentioned 3 equations <sub>A 
=-kx+ the;th <sub>B =ky+ the;th <sub>C =-ky+ it solves 
the;th <sub>D , it to be possible, as for solution, 
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;th D =kx 
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tats. :^y5^^^tz{t^ti&i^(Dm^^^ti> 

[00311 



mMitmzi:mm^titz si02 m)x^wm^ti 

fcmi!Sa^>«>lu>*^?)^j:S»«E 7 <D;SJt^ 100 
deg C lcftit,^i:7b<b. VP«9^;UTyU^::i'!7A/\-< 

[0032] 



(DISS. II 7 {Z7r^t^oummmmLtz3::^ 

^Xf^htzo 

[0033] 

*fiesoi»«s 3 (ommmtLx. mmitmx 

g$^;glc-R*>^i:Mb SF6 ^gBWr^ti^,!^. 

tfz.m(ommmtLXs{ni)A m^^miz:^ 

(cffi^>>SA^b 4 :^|BlANb^n^U-1f-*^gB 



If it should have changed. 

Furthermore, hexagonal lattice or in case of 2 dimensional 
interference images whichpossess structure other than that, it 
can move in parallel due to tiie modulation of phase. 

[0031] 

[Working Example(s)] 

You explain concerning Working Example of this invention. 

As Working Example of Claim 1 of this invention, while at 
100 deg C maintaining temperature of substrate 7 which 
consists of single crystal silicon which was coveredwith 
thermally oxidized film (Si02 film which was formed by 
thermal oxidation method ), as dimethyl aluminum hydride it 
is irradiated, as shown in the Figure 6, while modulation 
doing phase, it irradiated irradiated light from 4directions. 

As a result, kind of cycle which is shown in Figure 7 
aluminum accumulated in position of ultrafine pattern of 
rectangle which is arranged. 

[0032] 

As Working Example of Claim 2 of this invention, while 
maintaining temperature of substrate 7 which consists of 
single crystal silicon which was covered with thermally 
oxidized film at room temperature, as shown in Figure 6, 
while modulation doing phase,it irradiated irradiated light 
from 4 directions. 

As a result, kind of cycle which is shown in Figure 7 
thermally oxidized film of position of ultrafine pattern of 
rectangle which is arranged was done the etching. 

[0033] 

As Working Example of Claim 3 of this invention, while at 
room temperature maintaining temperature of substrate 7 
which consists of single crystal silicon which was 
coveredwith thermally oxidized film as SFe it is irradiated, as 
shown in Figure 6, while modulation doing phase, it irradiated 
irradiated light from 4directions. 

As a result, kind of cycle which is shown in Figure 7 
thermally oxidized film of position of ultrafine pattern of 
rectangle which is arranged was done the etching. 

In addition, while maintaining temperature of substrate 7 
which consistsof gallium arsenide which possesses (1 1 1) A 
surface in surface as another Working Example, at room 
temperature it irradiated ultraviolet light laser light fi-om 4 
directions. 

As a result, kind of cycle which is shown in Figure 7 gallium 
arsenide substrate of position of ultrafine pattern of rectangle 
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[0034] 

fiffi*l6iSUj:*<e>.4 :^lBlA>?,tt«3t^!llt 
[0035] 

ffi±|CJST-»CD Si02 T*l^aLfc^> m 6 ICTF 
[0036] 



[0037] 

[^B^CD^S] 



which is arranged was done the etching. 
[0034] 

As Working Example of Claim 4 of this invention, as 
polymethyimethacrylate which is a resist material on silicon 
substrate with spinner coating fabric after doing, shown in 
Figure 6, while modulation doing phase, it irradiated 
irradiated light from 4 directions. 

Furthermore, kind of cycle which is shown in Figure 7 
bydeveloping, resist material of position of ultrafine pattern of 
rectangle which isarranged was removed. 

[0035] 

As Working Example of Claim 5 of this invention, after on 
silicon substrate coveringwith Si02 of atomic layer, as shown 
in Figure 6, while modulation doing phase, it irradiated 
irradiated light from 4 directions. 

As a result, kind of cycle which is shown in Figure 7 resist 
materia! of position of ultrafme pattern of rectangle which is 
arranged was removed. 

[0036] 

Furthermore, with above-mentioned embodiment, when 
ultrafine pattern of the rectangular shape is formed, it was 
attached and explained, but according to the shape of ultrafine 
pattern shape of ultrafme pattern may make shape of the 
option other than rectangle, forms, if modulation pattern of 
phase of the coherent beam of each direction should have 
been modified. 

In addition, either size of ultrafine pattern especially is not 
limitedand if should have set modulation width of phase 
according to size of ultrafme pattern. 

[0037] 

[Effects of the Invention] 

As above explained, according to arrayed manufacturing 
method of ultrafme pattern of Claim 1 of this invention, while 
while modulation doing respective phase individually from 
direction of plural, irradiating coherent beam to the substrate 
surface, moving 2 dimensional interference images which 
imaging are done inparallel on above-mentioned substrate 
surface and drawing ultrafme pattern, Above-mentioned 
starting material molecule or starting material atom reacting 
in position of theabove-mentioned ultrafine pattern by 
irradiating starting material molecule or starting material atom 
to theabove-mentioned substrate surface simultaneously, 
lumping together ultrafine pattern of desired shape which 
selectively accumulates material which becomes it to 
bepossible, because of this, cycle arranges into 2 
dimensional , itcan produce. 
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[0038] 



[0039] 

(d:^ IS] A> b-f *i^+i<Di4fi * e »J icggii UcP 

/^^->^fll#^*:*<b. PlSlcSlStt^^&l-^ 
[0040] 

^Lfc^. =lt-U>he-A^SlacD:^|fi];!)^b 
CtlZckU> ±tB@«$$ffl/^^->(7)Uv;^h«*4 

vxh*r*4^[^i-r4ci:(cj:y.2 ;j>[7EMicja 

[0041] 

>s ffiai?^^0#a^i:UvXh<^*4(cJ:yffi 
SLfc^. i3t-U>he-A$^l$(7):^lS]ANb 
^-ti^^tia)i4ffi^fiSi)lc^llUd:A<bS«S 
iilcBBStL. ±IBS«aii±lc«S<t-rS2 ;:fe7c 

cticcfcy. ±iBJsiaaa/^^->(Di4fi(Duv 



[0038] 

According to arrayed manufacturing method of ultrafine 
pattern of Claim 2 of this invention, while modulation doing 
respective phase individually from direction of plural, it 
irradiates coherent beam to substrate surface, it moves 2 
dimensional interference images which imaging are done in 
parallel on theabove-mentioned substrate surface and etching 
it does selectively substrate material with position of 
above-mentioned ultrafine pattern by drawing ultrafine 
pattern, it to be possible, because of this, cycle is arranged 
lumping together ultrafine pattern which in 2 dimensional, 
itcan produce. 

[0039] 

According to arrayed manufacturing method of ultrafine 
pattern of Claim 3 of this invention, whilewhile modulation 
doing respective phase individually from directionof plural, 
irradiating coherent beam to substrate surface, moving 2 
dimensional interference images which imaging are done in 
parallel on theabove-mentioned substrate surface and drawing 
ultrafine pattern, in irradiating gas which possesses reactivity 
simultaneously to above-mentioned substrate material 
depending, selectively substrate material etching is done with 
position of above-mentioned ultrafine pattern, it is possible , 
lumping together ultrafine pattern whichbecause of this, cycle 
is arranged into 2 dimensional, it can produce. 

[0040] 

According to arrayed manufacturing method of ultrafine 
pattern of Claim 4 of this invention, in thecoating fabric after 
doing resist material, while modulation doing therespective 
phase individually from direction of plural, irradiating 
coherent beam to substrate surface on substrate, moving 2 
dimensional interferenceimages which imaging are done in 
parallel on above-mentioned substrate surface and drawing 
ultrafine pattern depending, resist material of 
above-mentioned ultrafine pattern selectively is exposed tobe 
possible, cycle is arranged liunping together ultrafine pattern 
which in2 dimensional by removing resist material of any of 
exposed part or unexposed part continuously, with 
development, it can produce. 

[0041] 

According to arrayed manufacturing method of ultrafine 
pattern of Claim 5 of this invention, aftercovering surface of 
substrate with easy resist material of evaporationsuch as 
arsenic, selenium, sulfur, while modulation doing 
respective phase individuallyfrom direction of plural, it 
irradiates coherent beam to substrate surface, inmoving 2 
dimensional interference images which imaging are done 
inparallel on above-mentioned substrate surface and drawing 
ultrafine pattern depending. Lumping together ultrafine 
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[07] 

±I^»1fi±^c^s?!)^tl^J^^iS9lJLfcS:^^^a) 

1 

10 
11 
12 



pattern which selectively removes resist material of the 
position of above-mentioned ultrafine pattern it to be possible, 
because of this,cycle arranges into 2 dimensional , it can 
produce. 

[Brief Explanation of the Drawing(s)] 
[Figure 1] 

explanatory diagramo which shows production equipment of 
ultrafine pattern which is used with formof execution of this 
invention 

[Figure 2] 

explanatory diagramo which shows state which 2 
dimensional interference imageswhich possess cycle structure 
of square lattice on substrate imaging isdone 

[Figure 3] 

outline top viewo which shows illumination direction of light 
which is irradiated from4 directions vis-a-vis 
above-mentioned substrate 

[Figure 4] 

explanatory diagramo which shows state which 2 
dimensional interference imageswhich possess cycle structure 
of hexagonal lattice on substrate imaging is done 

[Figure 5] 

outline top vieWo which shows illumination direction of light 
which is irradiated from3 directions vis-a-vis 
above-mentioned substrate 

[Figure 6] 

explanatory diagram© which shows modulation method of 
phase of light when ultrafine pattern of rectangle which on 
substrate cycle is arranged is drawn 

[Figure 7] 

cycle which is drawn on above-mentioned substrate 
explanatory diagram© whichshows ultrafine pattern of 
rectangle which is arranged 

[Explanation of Symbols in Drawings] 

1 

coherent beam supply apparatus 
10 

vacuum pumping device 
11 

substrate holder 
12 
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13 
14 

/\— 3757— 
15 

/\— ^55— 

16 

/\— 

17 

18 
19 
2 

20 

21 
22 

23 
24 
25 
26 
27 
3 



substrate heater 
13 

gas nozzle 
14 

half mirror 
15 

half mirror 
16 

half mirror 
17 

phase modulator 
18 

phase modulator 
19 

phase modulator 
2 

gas supply device 
20 

phase modulator 
21 

mirror 
22 

mirror 
23 

mirror 
24 

mirror 
25 

mirror 
26 

mirror 
27 

mirror 
3 

substrate exchange chamber 
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4 
5 
6 
1 
8 
9 
P 

Drawings 
[02] 




reaction chamber 
5 

irradiated light light source 
6 

filter 
7 

substrate 
8 

gate valve 
9 

vacuum pumping device 
P 

ultrafme pattern 
[Figure 2] 



[g|3] 




[Figure 3] 



[Hi] 



[Figure 1] 
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[Figure 4] 



[05] [Figure 5] 
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[Figure 7] 
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